Researches about the Assessment of Wastes Recycling Potential from by ILUÅ¢IU â€“ VARVARA, Dana â€“ Adriana
106
Bulletin UASVM Agriculture 69(2)/2012
Print ISSN 1843-5246; Electronic ISSN 1843-5386
Researches about the Assessment of Wastes Recycling Potential from
Metallurgical Slag Dumps
Dana – Adriana ILUŢIU – VARVARA
Technical University of Cluj - Napoca, Muncii Blv., No. 103-105, Cluj – Napoca, Cluj,
Romania; dana.varvara@gmail.com
Abstract. The total quantity of wastes generated by metallurgical industry continues to grow. The
storage of these wastes involves: occupying large areas of land; pollution potential of all
environmental factors; expenses related to land storage etc. In order to eliminate the disadvantages
entailed by the storage of metallurgical wastes one must find feasible solutions for their recycling or
recovery. In this respect, a first step is their characterization. The paper presents an assessment of
wastes recycling potential from metallurgical slag dumps. There were taken and chemically
characterized the waste samples, in order to identify the compounds that have recycling potential. The
determination of chemical composition of the waste samples was performed by spectrometric
methods. The apparatus used was a spectrometer based on X-ray fluorescence. The chemical
characterization is the most significant factor in determining the potential viability of recycling these
wastes to recover metals. The results obtained from chemical characterization of these wastes,
indicated the presence of the following compounds: magnesium oxide (MgO), calcium oxide (CaO),
alumina (Al2O3), total iron (Fe total), silicon dioxide (SiO2), manganese oxide (MnO), phosphorus
pentoxide (P2O5), vanadium pentoxide (V2O5), titanium dioxide (TiO2), chromium trioxide (Cr2O3),zinc oxide (ZnO) and lead oxide (PbO). Therefore, the identified chemical compounds have a major
economic importance and through their recycling it is possible to save natural resources.
Keywords:  industrial waste characterization, metallurgical slag dumps, waste recycling, conservation
of natural resources, recycling potential, pollution.
INTRODUCTION
Slag dumps are a permanent source of pollution to the environment. Most
metallurgical slag dumps are located in close proximity to populated areas, representing a real
danger to residents of those areas and to the environment (Bălan, 2010; Iluţiu – Varvara et al.,
2011; Woodard, 2001).
The characterization of wastes deposited in slag dumps is particularly important for
establishing areas of use of recyclable components existing therein. The separation and the
subsequent recovery of components from the wastes of metallurgical slag dumps would result
in: reducing or eliminating the problems posed by waste disposal; pollution control;
protecting and saving natural resources (Bold and Mărăcineanu, 2003; Pfaffin and Ziegler,
2006; Pretty et al., 2003; Woodard, 2001).
Assessment of potential recycling wastes from metallurgical slag dumps represents a
first step in eliminating these dumps and of the issues regarding: the contamination of the soil,
air, surface water and groundwater, occupying large areas of land, migration of pollutants in
remote locations from the area of the site, costs associated with the design, construction and
monitoring of dumps etc. The goal of this paper is to evaluate the recycling potential of
wastes deposited in slag dumps by chemical characterization of these wastes. Waste
characterization enables:
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-  the establishment of the compounds in the deposited waste which have recycling /
recovery potential;
- the establishment of the compounds in the deposited waste which have
environmental pollution potential.
MATERIALS AND METHODS
The characterized wastes were taken from a metallurgical slag dumps from Alba
county. Five waste samples, from the metallurgical dump, were collected and chemically
characterized. The determination of the chemical composition of the waste samples was
performed with spectrometric methods. The apparatus used was a spectrometer based on
X-ray fluorescence.
RESULTS AND DISCUSSIONS
In the (Fig.1), (Fig.2), (Fig.3), (Fig.4) and (Fig.5) are presented the results of the
average chemical composition of the metallurgical wastes for sample 1.
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Fig. 1. The average chemical composition of the metallurgical wastes for sample 1
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Fig. 2. The average chemical composition of the metallurgical wastes for sample 2
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Fig. 3. The average chemical composition of the metallurgical wastes for sample 3
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Fig. 4. The average chemical composition of the metallurgical wastes for sample 4
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Fig. 5. The average chemical composition of the metallurgical wastes for sample 5
By analyzing the chemical composition of the five waste samples from slag dump, it
results that:
-  in all samples there were identified the following compounds: calcium oxide
(CaO), aluminum trioxide (Al2O3), total iron (Fe total) and silicon dioxide (SiO2);
-    magnesium oxide (MgO) was found in waste samples 1 and 5;
-    in the waste sample 2 was not identified manganese oxide (MnO);
-   phosphorus pentoxide (P2O5) and vanadium pentoxide (V2O5) were identified only
in waste sample 5;
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-    titanium dioxide (TiO2) was identified in the waste samples 3;
-  in the waste samples 2 and 5 it was identified chromium trioxide (Cr2O3), in
percentages ranging between 0.45 - 0.8%;
-  in the waste sample 2 there were identified zinc oxide (ZnO) in a percentage of
5.9% lead oxide (PbO) in a percentage of 1.9%;
-  the chemical compounds predominant in wastes composition are: calcium oxide
(CaO), silicon dioxide (SiO2) and total iron (Fe total);
-    the chemical composition of wastes varies from sample to sample;
-   in the wastes composition there are heavy metals oxides, which have a negative
impact on the environment and human health;
-   the presence in the composition of these wastes of a significant mineral content is
of major economic importance in terms of saving natural resources.
CONCLUSION
In the waste samples subjected to the chemical characterization there were identified
the following compounds: magnesium oxide (MgO), calcium oxide (CaO), aluminum trioxide
(Al2O3), total iron (Fe total), silicon dioxide (SiO2), manganese oxide (MnO), phosphorus
pentoxide (P2O5), vanadium pentoxide (V2O5), titanium dioxide (TiO2), chromium trioxide
(Cr2O3), zinc oxide (ZnO) and lead oxide (PbO).
Recycling metallurgical slag deposited would reduce / eliminate the problems of
environmental pollution in all its components (soil, air, water) and save natural resources.
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